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BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  c o m p o s i t i o n   f o r   s t i m u l a t i o n  

of  a e r o b i c   b a c t e r i a   in  g r o w t h   m e d i a   and  to  t he   t r e a t m e n t   o f  

g r o w t h   m e d i a   such   as  s e w a g e   or  s o i l   w i t h   t h a t   c o m p o s i t i o n  

to  i m p r o v e   t h e i r   c o n d i t i o n .  

D i s p o s a l   of  s e w a g e   c o n t a i n i n g   human  or  a n i m a l   e x c r e m e n t  

t h r o u g h   d i s c h a r g e   i n t o   s e p t i c   t a n k s ,   s e t t l i n g   p o n d s   o r  

c e s s p o o l s   is   c o m p l i c a t e d   by  t h e   p r e s e n c e   of  s l u d g e   f r o m  

f e c a l   m a t t e r   w h i c h   s l o w s   or  even   b l o c k s   t he   d i s p o s a l   o f  

l i q u i d   c o m p o n e n t s   by  p e r c o l a t i o n   and  is   o b j e c t i o n a b l e   i n  

t he   use   of  t he   s e w a g e   f o r   s u c h   a g r i c u l t u r a l   p u r p o s e s   a s  

i r r i g a t i o n .   W h i l e   some  r e d u c t i o n   of  s l u d g e   o c c u r s   t h r o u g h  

t h e   a c t i o n   of  m i c r o o r g a n i s m s   p r e s e n t   or  a d d e d   to  t a n k s ,  

p o n d s   or  p o o l s ,   t h e   p r o c e s s   i s   s l o w e r   t h a n   d e s i r e d   a n d  

g e n e r a t e s   n o x i o u s   o d o r s   i n c l u d i n g   h y d r o g e n   s u l f i d e .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

t r e a t i n g   a g e n t   and  a  m e t h o d   of  t r e a t m e n t   of  g r o w t h   m e d i a  

such   as  s e w a g e   to  s t i m u l a t e   t h e   g r o w t h   of  a e r o b i c   b a c t e r i a  

t h r o u g h   a d d i t i o n   of  t h a t   a g e n t   to  g i v e   a  h i g h   r a t e   o f  

s l u d g e   r e d u c t i o n   and  to  m i n i m i z e   t he   d e v e l o p m e n t   of  n o x i o u s  

o d o r s   in  t he   s e w a g e .  

I t   i s   a  f u r t h e r   o b j e c t   to   p r o v i d e   a  m e t h o d   f o r   t h e  

t r e a t m e n t   of  s o i l   by  t h e   a d d i t i o n   of  t h e   t r e a t i n g   a g e n t   t o  

s t i m u l a t e   t h e   g r o w t h   of  a e r o b i c   b a c t e r i a   to  i n c r e a s e   t h e  

r a t e   of  p l a n t   g r o w t h   in  t he   s o i l .  



BRIEF  STATEMENT  OF  THE  INVENTION 

The  c o m p o s i t i o n   o f  t h e   p r e s e n t   i n v e n t i o n   i s   a  

c o m b i n a t i o n   of  an  o r g a n i c   s o i l   t r e a t i n g   a g e n t   d e r i v e d   f r o m  

m i l k i n g   shed   w a s t e s   in  w h i c h   a e r o b i c   b a c t e r i a - s t i m u l a t i n g  

a c t i o n   i s   o b t a i n e d  t h r o u g h   c o a c t i o n   of  t h a t   a g e n t   w i t h  

a d d e d   t r i a c o n t a n o l ,   B  v i t a m i n s   or  m i x t u r e s  o f   t h e s e .  

A d d i t i o n   of  t h e   c o m b i n a t i o n   p r o d u c t   to   s e w a g e   i n   a c c o r d a n c e  

w i t h   t he   m e t h o d   of  t h e  p r e s e n t   i n v e n t i o n   r e d u c e s   t h e  

d e v e l o p m e n t   of  n o x i o u s   o d o r s   and  i m p r o v e s   t h e   c o n d i t i o n   o f  

t h e   s e w a g e   f o r   d i s p o s a l .   A l s o  i n   a n o t h e r   a s p e c t   of  t h e  

p r e s e n t   m e t h o d ,   t h e   c o m b i n a t i o n   of  t h e   s o i l  t r e a t i n g  a g e n t  

and  B  v i t a m i n s   w i t h o u t   t h e   t r i a c o n t a n o l ,   when  a p p l i e d  t o  

s o i l ,   s u b s t a n t i a l l y   i n c r e a s e s  t h e   r a t e   o f  p l a n t   g r o w t h   o v e r  

t h a t   f rom  t h e   a p p l i c a t i o n  o f   t h e  s o i l   t r e a t i n g   a g e n t   a l o n e .  

DETAILED  D E S C R I P T I O N  

I  have   f o u n d  t h a t   g r o w t h   of  a e r o b i c  o r g a n i s m s   in  m e d i a  

s u c h   as   s e w a g e   o r  s o i l   i s   g r e a t l y   s t i m u l a t e d   by  t h e  

c o m p o s i t i o n   of  t h e   p r e s e n t   i n v e n t i o n  i n  w h i c h   a d d i t i o n   of  a  

v e r y   s m a l l   p e r c e n t a g e  o f   t r i a c o n t a n o l ,   B  v i t a m i n s   o r  

m i x t u r e s   of  t h e s e ,   p r o f o u n d l y   a l t e r s   t h e   p r o p e r t i e s  o f   a  

p r o p r i e t a r y   m a t e r i a l  w h o s e   o n l y   known  use   was  as  a  s o i l  

t r e a t i n g   a g e n t   f o r  a g r i c u l t u r a l   u s e  t o  p r e v e n t   o r  r e t a r d  

t h e   b u i l d - u p   of  s a l t s   f r o m   i r r i g a t i o n   w a t e r .   A d d i t i o n   o f  

t h e   n o v e l   c o m p o s i t i o n   t o  s e w a g e   c o n t a i n i n g  a n i m a l   or  h u m a n  

e x c r e m e n t   a c c o r d i n g   to   o n e  a s p e c t   of  t h e   m e t h o d   of  t h e  

p r e s e n t   i n v e n t i o n   r e d u c e s   s l u d g e ,   m i n i m i z e s   t h e  d e v e l o p m e n t  

of  n o x i o u s   o d o r s   a n d  f a c i l i t a t e s   d i s p o s a l  o f   r e s i d u a l  

c o m p o n e n t s   by  p e r c o l a t i o n  o r   o t h e r w i s e .   A d d i t i o n a l l y ,  

a l t h o u g h   t h e   a d d i t i o n   of  t r i a c o n t a n o l   t o  t h e   p r o p r i e t a r y  

a g e n t   d e s t r o y s   o r  r e d u c e s   t h e   e f f e c t i v e n e s s   o f  t h a t  a g e n t  



f o r   i t s   u s e   in   s o i l   t r e a t m e n t ,   w h e n   t h a t   f o r m   of  t h e  

c o m p o s i t i o n   c o m p o s e d   of  t h e   p r o p r i e t a r y   a g e n t   and  B 

v i t a m i n s   i s   a p p l i e d   to  s o i l ,   i t   s t i m u l a t e s   t he   a e r o b i c  

o r g a n i s m s   in   t h e   s o i l   so  t h a t   t h e   p l a n t s   c a n   m o r e  

e f f e c t i v e l y   use   n u t r i e n t s   in  t he   s o i l .  

The  p r o p r i e t a r y   m a t e r i a l   f o r   m o d i f i c a t i o n   b y  

t r i a c o n t a n o l ,   B  v i t a m i n s   or  m i x t u r e s   of  t h e s e   is  s o l d   a s  

" B i o h u m u s "   and  i s   d e s c r i b e d   as  an  a l m o s t   w a t e r   w h i t e ,   t h i n  

l i q u i d   p r o d u c t   o b t a i n e d   by  a  f i r s t   d i g e s t i o n   of  m i l c h   c o w  

e x r e m e n t   w i t h   y e a s t   u n d e r   m i l d l y   a c i d   c o n d i t i o n s   and  a t  

l e a s t   one  f u r t h e r   d i g e s t i o n   of  t he   l i q u i d   s e p a r a t e d   f r o m  

t h e   f i r s t   d i g e s t i o n   p r o d u c t s   by  t h e   a c t i o n   of  a l g a e   a n d  

s o l a r   r a d i a t i o n .  

The  c o m b i n a t i o n   of  t h e   l i q u i d   d i g e s t i o n   p r o d u c t   w i t h  

v e r y   s m a l l   a m o u n t s   of  t r i a c o n t a n o l   or  B  v i t a m i n s   to  g i v e  

u n e x p e c t e d l y   s t r o n g   g r o w t h   s t i m u l a t i o n   of  a e r o b i c   o r g a n i s m s  

in  s e w a g e   to   i m p a r t   a  new  s l u d g e - r e d u c i n g   a b i l i t y   i s  

b e l i e v e d   to  show  a  s p e c i a l   i n t e r a c t i o n   b e t w e e n   t h e s e  

m a t e r i a l s .   T h a t   i s ,   t h e   l i q u i d   d i g e s t i o n   p r o d u c t ,   t h e  

t r i a c o n t a n o l   and  t he   B  v i t a m i n s   have   no  s i g n i f i c a n t  

b a c t e r i a   c o n t e n t   and  t he   a m o u n t   of  t r i a c o n t a n o l   or  B 

v i t a m i n s   r e l a t i v e   to   t h e   v o l u m e   of  s e w a g e   t r e a t e d   i s  

n e g l i g i b l e .   A c c o r d i n g l y ,   i t   w o u l d   a p p e a r   t h a t   s o m e  

c o n t i n u i n g   a s s o c i a t i o n   i s   e s t a b l i s h e d   b e t w e e n   t h e  

t r i a c o n t a n o l   and  B  v i t a m i n s   and  t h e   l i q u i d   d i g e s t i o n  

p r o d u c t   when  t h e y   a r e   b r o u g h t   t o g e t h e r   s i n c e   t h e   c o m b i n a t i o n  

p r o v i d e s   a  c o n t i n u i n g   a b i l i t y   to  s t i m u l a t e   a e r o b i c   o r g a n i s m s  

in  s e w a g e   to   w h i c h   t h e   c o m b i n a t i o n   has   been   a d d e d .  



E x t r e m e l y   s m a l l   a m o u n t s   of  t r i a c o n t a n o l  a r e   e f f e c t i v e  

to  i m p a r t   t h e   new  s l u d g e   r e d u c i n g   a b i l i t y   to   t h e  

p r o p r i e t a r y   m a t e r i a l .   T h u s ,  u s e f u l   r e s u l t s   a r e   o b t a i n e d  

w i t h   a s  l i t t l e   as  a b o u t  0 . 1   ppm.  of  t r i a c o n t a n o l   b a s e d   o n  
t he   w e i g h t   of  t h e   t r e a t i n g   a g e n t .   T h e r e   d o e s   n o t   a p p e a r   t o  

be  any   u p p e r   l i m i t   on  t h e   a m o u n t   of  t r i a c o n t a n o l   u s e d ,   b u t  

no  s i g n i f i c a n t   i m p r o v e m e n t   has   b e e n   o b s e r v e d  o n   a m o u n t s  

o v e r   a b o u t   5  p p m .  

L i k e w i s e ,   o n l y   v e r y   s m a l l   a m o u n t s   o f  t h e   B  v i t a m i n s ,  

t h i a m i n ,   r i b o f l a v i n  a n d   n i a c i n   a r e   r e q u i r e d   f o r   c o m b i n a t i o n  

w i t h   t h e   l i q u i d   d i g e s t i o n   p r o d u c t s   to   p r o v i d e   t h e   s l u d g e  

r e d u c i n g   a b i l i t y .   P e r c e n t a g e s   as  low  as  f r o m   a b o u t   0 .02% 

to  a b o u t   0.15%  by  w e i g h t   of  e a c h  o f   t h e s e   v i t a m i n  

c o m p o n e n t s   b a s e d   on  t h e   w e i g h t   of  t h e   t r e a t i n g   a g e n t   h a v e  

been   f o u n d   s a t i s f a c t o r y   and  t h e r e   d o e s  n o t   a p p e a r   to  be  a n y  

u p p e r   l i m i t .  

I t   has   a l s o   b e e n  f o u n d   t h a t   t h e   e f f e c t i v e n e s s   of  t h e  

t r e a t i n g   a g e n t   f o r   t h e   t r e a t m e n t  o f   s e w a g e   i s  i m p r o v e d   b y  

t h e   c o m b i n a t i o n   w i t h   t h e   l i q u i d   d i g e s t i o n   p r o d u c t   of  b o t h  

t he   t r i a c o n t a n o l   and  t h e   B  v i t a m i n s  i n   t h e   a b o v e   a m o u n t s .  

For   t r e a t m e n t  o f   s e w a g e ,   t h e   t r e a t i n g  a g e n t  i s  

s i m p l y   m i x e d   w i t h   t h e   s e w a g e  a n d   a l l o w e d   to   a c t .   T r e a t m e n t  

of  l a r g e   v o l u m e s   of  s e w a g e ,   e.  g .  w a s h i n g s   f r o m   a  m i l k i n g  

s h e d ,   may  i n v o l v e   f e e d i n g   t h e   t r e a t i n g   a g e n t   i n t o   a  s t r e a m  

of  t h e   w a s h i n g s   a t  a  c o n t r o l l e d   r a t e   t o   mix   t h e   t r e a t i n g  

a g e n t   w i t h   t h e   w a s h i n g s   and  d i s c h a r g i n g   t h e   m i x t u r e   i n t o   a  

d i s p o s a l   p o n d .   S u p p l y   of  t h e  t r e a t i n g   a g e n t   i s   c u t   o f f   w h e n  

t h e   a m o u n t   i n t r o d u c e d   i n t o  t h e   d i s p o s a l   pond   i s   s u f f i c i e n t  

to   g i v e   t h e   d e s i r e d   r e s u l t s ,   a f t e r   w h i c h   s u p p l y   of  t h e  

w a s h i n g s   to  t h e   pond   is   c o n t i n u e d .   The  i n t r o d u c t i o n   o f  



f u r t h e r   w a s h i n g s   s t i r s   up  t h e   pond  and  p r o v i d e s   f u r t h e r  

l i q u i d   w h i c h ,   i t   i s   b e l i e v e d ,   i s   u s e f u l   in  m a i n t a i n i n g   t h e  

a c t i v i t y   of  t h e   t r e a t i n g   a g e n t .  

E f f e c t i v e   s l u d g e   r e d u c i n g   a c t i o n   i s   o b t a i n e d   w h e r e   a s  

l i t t l e   as  40  ppm.  of  t he   c o m b i n a t i o n   p r o d u c t   a r e   a d d e d   a n d  

a  p r e f e r r e d   r a n g e   of  a d d i t i o n   is  f r om  a b o u t   40  to  4000  p p m .  
of  t h e   t r e a t i n g   a g e n t   b a s e d   on  t h e   w e i g h t   of  t h e   s e w a g e   t o  

be  t r e a t e d .  

A p p l i c a t i o n   of  t h e   t r e a t i n g   a g e n t   b a s e d   on  t h e  

c o m b i n a t i o n   of  B  v i t a m i n s   and  t he   d i g e s t i o n   p r o d u c t   to  s o i l  

may  be  a f f e c t e d   by  a d d i n g   t h e   a g e n t   to   t h e   i r r i g a t i o n   o r  

s p r i n k l e r   w a t e r   s u p p l i e d   to  a  f i e l d .   A d d i t i o n   of  as  l i t t l e  

as  a b o u t   t e n   g a l l o n s   of  t h e   t r e a t i n g   a g e n t   to   t h e   w a t e r  

s u p p l i e d   to   an  a c r e   has   b e e n   f o u n d   to  g i v e   s i g n i f i c a n t l y  

b e t t e r   u n i f o r m i t y   and  r a t e   of  p l a n t   g r o w t h   and  t o  

c o n t r i b u t e   to   p l a n t   h e a l t h   as  i n d i c a t e d   by  t h e   c o l o r   of  t h e  

f o l i a g e .  

The  f o l l o w i n g   e x a m p l e s   a r e   g i v e n   to  a i d   i n  

u n d e r s t a n d i n g   t h e   i n v e n t i o n ,   b u t   i t   i s   to   be  u n d e r s t o o d  

t h a t   t he   i n v e n t i o n   i s   no t   l i m i t e d   to  t h e   p a r t i c u l a r  

p r o c u d u r e s ,   c o n d i t i o n s   or  m a t e r i a l s   of  t h e   e x a m p l e s :  

E x a m p l e   I  

T r e a t i n g   a g e n t   was  p r e p a r e d   by  m i x i n g   600  mg.  o f  

t r i a c o n t a n o l ,   3000  g a l l o n s   of  l i q u i d   p r o d u c t   of  d i g e s t i o n  

of  m i l c h   cow  e x r e m e n t   u n d e r   m i l d   a c i d   c o n d i t i o n   and  f u r t h e r  

d i g e s t i o n   of  l i q u i d   p o r t i o n s   f r o m   t h e   f i r s t   d i g e s t i o n   b y  

t he   a c t i o n   of  a l g a e   and  s o l a r   r a d i a t i o n   ( " B i o h u m u s " ,   a  

p r o p r i e t a r y   p r o d u c t   of  B i o h u m u s ,   I n c .   of  H o l t v i l l e ,  

C a l i f o r n i a )  



The  t r e a t i n g   a g e n t   was   a d d e d   o v e r   a  p e r i o d   of  24  h o u r s  

to   t h e   s t r e a m   of  l i q u i d  p r o d u c t   of  w a s h d o w n   f r o m   a  m i l k i n g  

s h e d   in   w h i c h   1400   c o w s  w e r e   m i l k e d   t w i c e  a  d a y ,   and   t h e  

r e s u l t i n g   m i x t u r e   was  d i s c h a r g e d   i n t o   s e t t l i n g   pond   h a v i n g  

a n  . a r e a   of  3  a c r e s   and  a  d e p t h   r a n g i n g  f r o m   2  to  4  f e e t .  

The  pond   i n i t i a l l y   s h o w e d   a  h i g h   c o n c e n t r a t i o n   o f  

s u s p e n d e d   s o l i d s   a n d  s l u d g e ,   b u t   t h e   s o l i d s   h a d  

s u b s t a n t i a l l y   d i s a p p e a r e d   when  t h e  p o n d   was   e x a m i n e d  a f t e r  

two   w e e k s   and  a g a i n   a f t e r   4  w e e k s   as  s h o w n   by  t h e   f o l l o w i n g  

t a b l e .  

The  B i o c h e m i c a l   Oxygen   D e m a n d ,  B O D ,  w a s   d e t e r m i n e d   b y  

M e t h o d   405 .1   ( f i v e   d a y s ,   20C.)  a n d  i s   an  e x p e r i m e n t a l  

b i o a s s a y - t y p e   p r o c e d u r e   w h i c h   m e a s u r e s  t h e   d i s s o l v e d  o x y g e n  

c o n s u m e d   d u r i n g   d a r k   i n c u b a t i o n   by  m i c r o b i a l   l i f e  w h i l e  

a s s i m i l a t i n g   and  o x i d i z i n g  t h e   o r g a n i c   m a t t e r   p r e s e n t .   T h e  

C h e m i c a l   Oxygen   D e m a n d ,   COD,  was  d e t e r m i n e d   by  M e t h o d   4 1 0 . 1  

( T i t r i m e t r i c ,   Mid  L e v e l )   and  d e t e r m i n e d   t h e   q u a n t i t y   o f  

o x y g e n   r e q u i r e d   t o  o x i d i z e   t h e   o r g a n i c   m a t t e r  i n   a  w a t e r  

s a m p l e ,   u n d e r   s p e c i f i c   c o n d i t i o n s   o f  o x i d i z i n g   a g e n t ,  

t e m p e r a t u r e   and  t i m e .  



The  m e c h a n i s m   by  w h i c h   t h e   t r e a t i n g   a g e n t   o p e r a t e s   t o  

r e d u c e   s l u d g e   i s   n o t   c l e a r .   The  p r o p r i e t a r y   m a t e r i a l  

i t s e l f   and  i t s   m i x t u r e   w i t h   t r i a c o n t a n o l   and  v i t a m i n s   h a v e  

no  s i g n i f i c a n t   b a c t e r i a l   c o n t e n t   so  t h a t   t h e   m i x t u r e   of  t h e  

i n v e n t i o n   w o u l d   a p p e a r   to  work   t h r o u g h   p r e f e r e n t i a l  

s t i m u l a t i o n   of  d e s i r a b l e   a e r o b i c   m i c r o o g a n i s m s   p r e s e n t   i n  

t he   s e w a g e .   The  f o l l o w i n g   E x a m p l e   II  p r o v i d e s   s o m e  

i n d i c a t i o n   t h a t   t h e   t r e a t i n g   a g e n t   a f f e c t s   t h e   b a l a n c e  

b e t w e e n   d e v e l o p m e n t   of  a e r o b i c   and  d e v e l o p m e n t   of  a n a e r o b i c  

b a c t e r i a   s i n c e   in  t h e   s a m p l e s   c o n t a i n i n g   t he   t r e a t i n g   a g e n t  

t h e r e   is   an  i n i t i a l   s h a r p   i n c r e a s e   in  t h e   c o u n t   of  a e r o b i c  

b a c t e r i a   w i t h o u t   a  c o r r e s p o n d i n g   i n c r e a s e   in  a n a e r o b i c  

b a c t e r i a l   o v e r   a  p e r i o d   of  f o u r   w e e k s   and  o n l y   a  s m a l l  

f a l l i n g   o f f   in  t h e   a e r o b i c   b a c t e r i a   c o u n t   a t   t h e   end  of  s i x  

w e e k s .   The  f o r e g o i n g   e x p l a n a t i o n   is   g i v e n   as  of  p o s s i b l e  

h e l p   b u t   i t   i s   to  be  u n d e r s t o o d   t h a t   p a t e n t a b i l i t y   i s   n o t  

b a s e d   on  i t s   c o r r e c t n e s s .  

E x a m p l e   I I  

A  s e r i e s   of  s a m p l e s   w e r e   p r e p a r e d ,   e a c h   c o m p r i s i n g   f i v e  

p o u n d s   of  wet   m a n u r e   f r o m   a  d a i r y   m i l k i n g   s h e d .   T h e  

s a m p l e s   w e r e   d i s p o s e d   in  w h i t e   t r a n s l u c e n t   p a i l s   and  m i x e d  

w i t h   d e i o n i z e d   w a t e r   to   a  v o l u m e   of  f o u r   and  o n e - h a l f  

g a l l o n s .  

The  s a m p l e s   had  a  B i o c h e m i c a l   Oxygen  Demand ,   "BOD",  o f  

899  mg.  pe r   1.  and  a  C h e m i c a l   Oxygen   Demand ,   "COD"y  o f  

1 8 , 4 2 6   mg.  pe r   1 .  

No  a d d i t i o n s   w e r e   m a d e   to   a  f i r s t   s a m p l e   s e r v i n g   as  a  

c o n t r o l .  



A  s e c o n d   s a m p l e  h a d   17.7  ml.  o f  t h e   d i g e s t i o n   p r o d u c t  

( B i o h u m u s )   and  0 .025   mg.  of  t r i a c o n t a n o l   a d m i x e d ;   a n d  a  

t h i r d   s a m p l e   had  17.7   ml.   of  t h e   d i g e s t i v e   p r o d u c t ,   0 . 0 2 5  

mg.  of  t r i a c o n t a n o l ,   12.5  mg  of  t h i a m i n e ,   6.25  mg  o f  

r i b o f l a v i n ,   12.5  mg.  of  n i a c i n   and  125  mg.  of  m a g n e s i u m  

c l o r i d e   a d m i x e d .  

The  p a i l s   c o n t a i n i n g   t h e   s a m p l e s   w e r e   s e t   on  a  r o o f   f o r  

e x p o s u r e   to   s u n l i g h t   w h i c h   a p r o x i m a t e d   75%  of  d a y l i g h t .  

B a c t e r i a l   c o u n t s   w e r e  m a d e   on  t h e  s a m p l e s   a n d  r e s u l t s  

o b t a i n e d   as  r e c o r d e d   in  t h e   f o l l o w i n g   t a b l e :  



The  a b o v e   r e s u l t s   show  t h a t   t h e   c o m b i n a t i o n   of  t h e  

d i g e s t i o n   p r o d u c t   and  t r i a c o n t a n o l   v e r y   m a r k e d l y   i n c r e a s e s  

t h e   d e v e l o p m e n t   of  a e r o b i c   b a c t e r i a   o v e r   t h e   d e v e l o p m e n t   i n  

t h e   c o n t r o l ,   b u t   w i t h o u t   c o r r e s p o n d i n g   i n c r e a s e  i n   c o l i f o r m  

b a c t e r i a .   A l s o   the   c o m b i n a t i o n   of  t h e   d i g e s t i o n   p r o d u c t ,  

t r i a c o n t a n o l ,   v i t a m i n s   and  m a g n e s i u m   c h l o r i d e   was  e v e n   m o r e  

e f f e c t i v e .  

The  l i m i t e d   f a l l - o f f   in  t h e   p l a t e   c o u n t   a t   t h e   l a s t  

o b s e r v a t i o n   s t i l l   l e a v e s   t h e   c o u n t   h i g h e r   t h a n   t h e   c o n t r o l ,  

b u t   d o e s   n o t   a p p e a r   to   o c c u r   in  t h e   f u l l   s c a l e   o p e r a t i o n   a s  

in   a  d a i r y   s e t t l i n g   p o n d   w h e r e   t h e r e   i s   a  c o n t i n u i n g  

r e p l e n i s h m e n t   of  w a t e r   and  s e w a g e .  

E x a m p l e   I I I  

T r e a t i n g   a g e n t   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   w a s  

p r e p a r e d   by  m i x i n g   a  12.5   mg.  of  t h i a m i n ,   6.25  mg.  o f  

r i b o f l a v i n ,   12 .5   mg.  of  n i a c i n   and  125  mg.  of  m a g n e s i u m  

c l o r i d e   w i t h   17.7  ml.   of  t h e   l i q u i d   p r o d u c t   of  d i g e s t i o n   o f  

m i l c h   cow  e x c r e m e n t   w i t h   y e a s t   u n d e r   m i l d   a c i d   c o n d i t i o n s  

and  f u r t h e r   d i g e s t i o n   of  l i q u i d   p o r t i o n s   by  t h e   a c t i o n   o f  

a l g a e   and  s o l a r   r a d i a t i o n   ( " B i o h u m u s " ) .  

A  s e c o n d   t r e a t i n g   a g e n t   a c c o r d i n g   to   t h e   i n v e n t i o n  w a s  

prepared   by  mixing  17.  7ml.   of  the  d i g e s t i o n   product  ( B i o h u m u s ) ,   0 . 0 2 5  



mg.  of  t r i a c o n t a n o l ,  1 2 . 5   mg.  of  t h i a m i n ,   6 . 2 5   m g .  o f  

r i b o f l a v i n ,   12.5  mg.  of  n i a c i n  a n d   125  mg.  o f  m a g n e s i u m  

c h l o r i d e .  

A  f i r s t   s a m p l e   was  p r e p a r e d   c o m p r i s i n g   f i v e   p o u n d s   o f  

w e t   m a n u r e   f r o m   a  d a i r y   m i l k i n g   s h e d   to   w h i c h   t h e   t r e a t i n g  

a g e n t   of  t h e   i n v e n t i o n   w a s  a d d e d   a n d  t h i s   m a t e r i a l  w a s  

d i s p o s e d   in  a  w h i t e   t r a n s l u c e n t   p a i l   a n d  m i x e d   w i t h   t a p  

w a t e r   to  a  v o l u m e   of  4 - 1 / 2   g a l l o n s .  

A  s e c o n d   s a m p l e   was  p r e p a r e d   in  w h i c h   t h e  s e c o n d  

t r e a t i n g   a g e n t   was  a d d e d ,   d i s p o s e d   in  a  w h i t e   t r a n s l u c e n t  

p a i l   and  m i x e d  w i t h   t a p   w a t e r   t o  a   v o l u m e   o f  4 - 1 / 2   g a l l o n s .  

The  p a i l s   c o n t a i n i n g   t h e   s a m p l e s   w e r e   s e t  u n d e r   a  

s k y l i g h t   f o r   e x p o s u r e   t o  s u n l i g h t   w h i c h   a p p r o x i m a t e d   50%  o f  

summer  d a y l i g h t .  

B a c t e r i a l   c o u n t s   made  on  t h e   s a m p l e s   a r e  r e c o r d e d   i n  

t h e   f o l l o w i n g   t a b l e :  

The  a b o v e   r e s u l t s   show  t h a t   t h e   c o m b i n a t i o n  o f   t h e  

l i q u i d   d i g e s t i o n   p r o d u c t   and  B  v i t a m i n s   a c c o r d i n g  t o   t h e  

p r e s e n t   i n v e n t i o n   was  n e a r l y   as  e f f e c t i v e   in  i n c r e a s i n g   t h e  

d e v e l o p m e n t   of  a e r o b i c   b a c t e r i a   was  t h e   c o m b i n a t i o n   of  t h e  



l i q u i d   d i g e s t i o n   p r o d u c t ,   t r i a c o n t a n o l   and  B  v i t a m i n s   o f  

t he   c o - p e n d i n g   a p p l i c a t i o n .  

E x a m p l e   I V  

A  f u r t h e r   b a t c h   of  t r e a t i n g   a g e n t   of  t he   p r e s e n t  

i n v e n t i o n   was  p r e p a r e d   as  in  E x a m p l e   I I I .   T h i s   t r e a t i n g  

a g e n t   was  m i x e d   w i t h   i r r i g a t i o n   w a t e r   and  s u p p l i e d   to  a  

p o r t i o n   of  a  f i e l d   a t   t h e   r a t e   of  10  g a l l o n s   of  t r e a t i n g  

a g e n t   f o r   e a c h   a c r e   of  t h a t   p o r t i o n   of  t h e   f i l e d .   L e t t u c e  

was  t h e n   p l a n t e d   in  t h e   t r e a t e d   p o r t i o n .  

The  d i g e s t i o n   p r o d u c t   ( B i o h u m u s )   a l o n e   was  s u p p l i e d   t o  

a  f u r t h e r   p o r t i o n   of  t h e   f i e l d   by  a d d i t i o n   to  t h e  

i r r i g a t i n g   w a t e r   a t   t h e   r a t e   of  10  g a l l o n s   p e r   a c r e   a n d  

t h i s   p o r t i o n   of  t h e   f i e l d   was  a l s o   p l a n t e d   w i t h   l e t t u c e .  

As  t h e   p l a n t s   g r e w   in   t h e   f i e l d ,   i t   was   o b s e r v e d   t h a t  

t h e   l e t t u c e   in  t h e   p o r t i o n   of  t h e   f i e l d   t r e a t e d   w i t h   t h e  

c o m p o s i t o n   of  t he   p r e s e n t   i n v e n t i o n   was  s u b s t a n t i a l l y  

l a r g e r   and  more   u n i f o r m   t h a n   t h e   l e t t u c e   g r o w n   in  t h e  

p o r t i o n   of  t h e   f i e l d   t r e a t e d   w i t h   t he   d i g e s t i o n   p r o d u c t  

a l o n e .   A l s o ,   t h e   l e t t u c e   in  t h e   f i e l d   t r e a t e d   w i t h   t h e  

a g e n t   of  t h e   p r e s e n t   i n v e n t i o n   had  d i s t i n c t l y   b e t t e r  

f o l i a g e   c o l o r   t h a n   t h e   l e t t u c e   in  t h e   o t h e r   p o r t i o n   of  t h e  

f i e l d .  



1.  A  c o m p o s i t i o n   f o r   a d d i t i o n   to   g r o w t h   m e d i a   to   s t i m u l a t e  

t h e   g r o w t h   of  a e r o b i c   b a c t e r i a   c o m p r i s i n g   t h e   p r o d u c t   o f  

c o m b i n i n g   (1)  t h e   l i q u i d   p r o d u c t   of  a  f i r s t   d i g e s t i o n  o f  

m i l c h   cow  e x c r e m e n t   u n d e r   m i l d   a c i d   c o n d i t i o n s   and  f u r t h e r  

d i g e s t i o n   of  l i q u i d   p o r t i o n s   f r o m  t h e   f i r s t   d i g e s t i o n   b y  

t h e   a c t i o n   of  a l g a e  a n d   s o l a r   r a d i a t i o n   and  (2)  a  m e m b e r   o f  

t h e   g r o u p   c o n s i s t i n g   of  t r i a c o n t a n o l ,   B  v i t a m i n s   a n d  

m i x t u r e s   of  t h e s e   in  a m o u n t   to   a c t i v a t e   an  a e r o b i c  

b a c t e r i a - s t i m u l a t i n g   a c t i o n .  

2.  A  c o m p o s i t i o n   as  d e f i n e d   in   c l a i m   1,  i n  w h i c h   s a i d  

t r i a c o n t a n o l   i s   p r e s e n t   in   a m o u n t   of  a t   l e a s t   0.1  p p m .  
b a s e d   on  t h e   w e i g h t   o f  s a i d   l i q u i d   d i g e s t i o n   p r o d u c t .  

3.  A  c o m p o s i t i o n   as  d e f i n e d   in   c l a i m   1,   c o m p r i s i n g   B 

v i t a m i n s .  

4.  A  c o m p o s i t i o n   as  d e f i n e d   in   c l a i m   3,  i n  w h i c h   s a i d  B  

v i t a m i n s   a r e   p r e s e n t   i n   a m o u n t   o f  f r o m   a b o u t   0 .02%  to   a b o u t  

0.15%  by  w e i g h t  o f   e a c h   of  t h i a m i n ,   r i b o f l a v i n   and  n i a c i n  

b a s e d   on  t h e   w e i g h t   of  s a i d   l i q u i d   d i g e s t i o n   p r o d u c t .  

5.  A  c o m p o s i t i o n   as   d e f i n e d   in   c l a i m   4,  i n  w h i c h  s a i d  

t r i a c o n t a n o l   i s   p r e s e n t   in   a m o u n t   of  f r o m   0 . 1  p p m .   to   a b o u t  

5  p p m .  



6.  A  m e t h o d   f o r   t h e   t r e a t m e n t   of  g r o w t h   m e d i a   to   s t i m u l a t e  

t h e   g r o w t h   of  a e r o b i c   b a c t e r i a   t h e r e i n   c o m p r i s i n g   m i x i n g  

w i t h   s a i d   m e d i a   a  t r e a t i n g   a g e n t   c o m p r i s i n g   t he   p r o d u c t   o f  

c o m b i n i n g   (1)  t h e   l i q u i d   p r o d u c t   of  a  f i r s t   d i g e s t i o n   o f  

m i l c h   cow  e x c r e m e n t   u n d e r   m i l d   a c i d   c o n d i t i o n s   and  f u r t h e r  

d i g e s t i o n   of  l i q u i d   p o r t i o n s   f r o m   t he   f i r s t   d i g e s t i o n   b y  

t h e   a c t i o n   of  a l g a e   and  s o l a r   r a d i a t i o n   and  (2)  a  m e m b e r   o f  

t h e   g r o u p   c o n s i s t i n g   of  t r i a c o n t a n o l ,   B  v i t a m i n s   a n d  

m i x t u r e s   of  t h e s e   in  a m o u n t   to  a c t i v i a t e   an  a e r o b i c  

b a c t e r i a - s t i m u l a t i n g   a c t i o n .  

7.  A  m e t h o d   as  d e f  i n e d   in   c l a i m   6,  in  w h i c h   s a i d   g r o w t h  

m e d i u m   is   s e w a g e   c o n t a i n i n g   e x c r e m e n t   and  in  w h i c h   a t   l e a s t  

40  ppm.  of  t h e   c o m b i n a t i o n   p r o d u c t   b a s e d   on  t h e   w e i g h t   o f  

s a i d   s e w a g e   i s   m i x e d   w i t h   s a i d   s e w a g e   to  a c c e l e r a t e  

r e d u c t i o n   of  s l u d g e   to   s o l u b l e   or  f i n e l y   d i s p e r s e d   s t a t e  

and  to   m i n i m i z e   g e n e r a t i o n   of  h y d r o g e n   s u l f i d e .  

8.  A  m e t h o d   as  d e f i n e d   in  c l a i m   7,  in  w h i c h   t r i a c o n t a n o l  

i s   p r e s e n t   in  s a i d   c o m b i n a t i o n   p r o d u c t   in  a m o u n t   of  a t  

l e a s t   0.1  ppm.  b a s e d   on  t h e   w e i g h t   of  s a i d   l i q u i d   d i g e s t i o n  

p r o d u c t .  

9.  A  m e t h o d   as  d e f i n e d   in  c l a i m   7 ,  i n   w h i c h   s a i d   B 

v i t a m i n s   a r e   p r e s e n t   in   a m o u n t   of  f r o m   a b o u t   0.02%  to   a b o u t  

0.15%  by  w e i g h t   of  e a c h   of  t h i a m i n ,   r i b o f l a v i n   and  n i a c i n  

b a s e d   on  t h e   w e i g h t   of  s a i d   l i q u i d   d i g e s t i o n   p r o d u c t .  



10.  A  m e t h o d   as  d e f i n e d   in   c l a i m   9,  in   w h i c h   s a i d  

t r i a c o n t a n o l   i s   p r e s e n t   in  a m o u n t  o f   f r o m  a b o u t   0 . 1  p p m .   t o  

a b o u t   5  ppm.  b a s e d   o n  t h e   w e i g h t   o f  s a i d   l i q u i d   d i g e s t i o n  

p r o d u c t .  

11.   A  m e t h o d   as   d e f i n e d   in   c l a i m   6,  in   w h i c h   s a i d   g r o w t h  

m e d i u m   i s   s o i l   s a i d   t r e a t i n g   a g e n t   i s   t h e  p r o d u c t  o f  

c o m b i n i n g   s a i d   l i q u i d   d i g e s t i o n   p r o d u c t   and  B  v i t a m i n s   a n d  

in  w h i c h   a t   l e a s t   a b o u t   t e n   g a l l o n s   of  t h e   c o m b i n e d   p r o d u c t  

i s   a p p l i e d   p e r   a c r e   o f  s o i l .  

12.  A  m e t h o d   f o r   t r e a t m e n t   of  s o i l   as  d e f i n e d   in   c l a i m   1 1 ,  

in  w h i c h   s a i d   d i g e s t i o n   p r o d u c t   i s   c o m b i n e d   w i t h   f r o m   a b o u t  

0.02%  to  a b o u t   0 . 1 5 %  b y   w e i g h t  o f   e a c h   of  t h i a m i n ,  

r i b o f l a v i n   and  n i a c i n   b a s e d  o n   t h e   w e i g h t  o f   s a i d   d i g e s t i o n  

p r o d u c t .  
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